Ficusnotins are natural biarylbutanoids isolated from leaves of Ficus nota, a plant that is traditionally used as an alternative medicine in Southeast Asia. In this work, a concise synthesis of ficusnotin E was accomplished via ruthenium-catalyzed conjugate addition of 3,4-dimethoxyphenylboronic acid to a benzylvinyl ketone. Additionally, the other related natural 1,4-diarylbutanes derived from Ficus nota, namely, ficusnotin B, C, and F, were readily synthesized by subsequent chemical modifications of ficusnotin E. This procedure provides a concise and versatile route for the synthesis of ficusnotins and their biarylbutanoid analogs.
Transition metal catalyzed cross-coupling reaction using organoboron compounds, i.e., the Suzuki reaction [8] , is one of the most versatile methods to introduce aryl and heteroaryl substituents into diverse electrophilic carbons such as the ipso carbon of aryl halides, and the 4-position of enones. For instance, Zhang et al. reported the Ru(II)-catalyzed conjugate addition of diverse arylboronic acids to enones [9] . Based on the previous study, we expected that the benzyl phenylethyl ketone backbone of the ficusnotin E (1) could be synthesized by the Ru(II)-catalyzed conjugate addition of commercially available 3,4-dimethoxyphenylboronic acid 6 to benzyl vinyl ketone 5 ( Figure 1 ). As shown in Scheme 1, the synthesis of ficusnotin E (1) commenced with the preparation of the known Weinreb amide 8 from the commercially available homoveratric acid 7 [10] . Benzyl vinyl ketone 5 was prepared in moderate yield via nucleophilic addition of vinylmagnesium bromide to the amide 8. This vinyl ketone 5 is relatively unstable and must be used immediately after preparation for the Ru(II)-catalyzed conjugate addition reaction. The desired ficusnotin E (1) was obtained in high yield (88%) using dichloro(p-cymene)ruthenium (II) dimer as a catalyst for the conjugate addition reaction. The spectral data of the synthesized ficusnotin E (1) were consistent with the previously reported data [1] .
Scheme 2: Synthesis of ficusnotin C (3).
Next, with the key benzyl phenylethyl ketone 1 in hand, we attempted to synthesize other natural 1,4-diarylbutanoids isolated from Ficus nota. As shown in Scheme 2, the reduction of ketone 1 using sodium borohydride yielded ficusnotin C (3) in high yield (92%). In order to synthesize the N-acyl derivatives such as ficusnotin B (2) and F (4), we performed the reductive amination of 1 using ammonium acetate and sodium cyanoborohydride as shown in Scheme 3 [11] . The resulting amine 9 was used without further purification for N-acylation reactions with either acetic anhydride andtriethylamine [12] or ethyl formate [13] to afford ficusnotin B (2) and F (4), respectively. In summary, a concise synthesis of the natural biarylbutanoid ficusnotin E and its natural analogs has been accomplished. The key feature of the synthesis of ficusnotin E (1) is the Ru(II)-catalyzed conjugate addition of phenylboronic acid to phenylvinyl ketone. In addition, efficient derivatizations for the synthesis of natural ficusnotins 2-4 (B, C, and F, respectively) have been successfully demonstrated. Studies on the biological activities of the synthesized ficusnotins are currently underway.
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Experimental
General: Unless noted otherwise, all starting materials and reagents were obtained commercially and were used without further purification. All solvents utilized for routine product isolation and chromatography were of reagent grade and glass-distilled, and reaction flasks were dried at 100 °C before use. Flash column chromatography was performed using silica gel 60 (230-400 mesh, Merck) with the indicated solvents. Thin-layer chromatography (TLC) was performed using 0.25-mm silica gel plates (Merck). Mass spectra were obtained using a VG Trio-2 GC-MS instrument, and high-resolution mass spectra were obtained using a JEOL JMS-AX 505WA unit.
1 H and 13 C spectra were recorded on a Bruker AVANCE TM 600 (600 MHz) spectrometer in deuteriochloroform (CDCl 3 ).Chemical shifts are expressed in parts per million (ppm, δ) downfield from tetramethylsilane and are referenced to the deuterated solvent.
1 HNMR data are reported in the order of chemical shift, multiplicity (br, broad; s, singlet; d, doublet; t, triplet; q, quartet; m, multiplet; and/or multiple resonances), number of protons, and coupling constant in hertz (Hz).
2-(3,4-Dimethoxyphenyl)-N-methoxy-N-methylacetamide (8):
Weinreb amide 8 was obtained in 73% yield (267 mg) as a yellow oil from 300 mg (1.53 mmol) of homoveratric acid 7 via the reported procedure, and the NMR spectra data were consistent with the previously reported data [10] .
1-(3,4-Dimethoxyphenyl)but-3-en-2-one (5):
To a solution of Weinreb amide 8 (662 mg, 2.76 mmol) in THF (35 mL) was added slowly 1.0 M vinyl magnesium bromide (5.52 mL, 5.52 mmol) at 0 °C. After 30 min, the reaction mixture was quenched with saturated aq. NaHCO 3 solution, and diluted with CH 2 Cl 2 . The organic layer was washed with water and brine, dried over MgSO 4, and concentrated in vacuo. Purification of the residue via flash column chromatography on silica gel (EtOAc/n-hexane = 1 : 7) afforded 398 mg (70%) of 5 as a yellowish oil. This vinyl ketone is relatively chemically unstable and must be used immediately after preparation for the synthesis of ficusnotins. Rf: 0.6 (EtOAc/n-hexane = 1 : 1). 1 
Ficusnotin E (1):
To a solution of vinyl ketone 5 (170 mg, 0.82 mmol) and 3,4-dimethoxyphenylboronic acid 6 (209 mg, 1.15 mmol) in 8 mL of dioxane/water (100 : 1) was added dichloro(pcymene)ruthenium (II) dimer (25 mg, 41 μmol) at ambient temperature. After being stirred at 90 °C for 1 h, the reaction mixture was concentrated, and the residue was purified by flash column chromatography on silica gel (EtOAc/n-hexane = 1 : 3) to give 222 mg (88%) of ficusnotin E (1) as a yellowish oil, and the NMR spectra data were consistent with the previously reported data [1] . Rf: 0.3 (EtOAc/n-hexane = 1 : 2). 1 
Ficusnotin B (2):
To a solution of ketone 1 (13.5 mg, 0.039 mmol) and NH 4 OAc (21 mg, 0.27 mmol) in anhydrous MeOH (0.3 mL) was added NaBH 3 CN (3.4 mg, 0.055 mmol) at ambient temperature. After 18 h, the reaction mixture was quenched with 10% aq. NaOH solution, and diluted with EtOAc. The organic layer was washed with water and brine, dried over MgSO 4, and concentrated in vacuo. Then, resulting amine 9 was used without further purification. To a solution of amine 9 and Et 3 N (8 μL, 0.055 mmol) in CH 2 Cl 2 was added Ac 2 O (4 μL, 0.043 mmol) at ambient temperature. After being stirred for 4 h at same temperature, the reaction mixture was quenched with saturated aq. NaHCO 3 solution, and diluted with CH 2 Cl 2 . The organic layer was wash with water and brine, dried over MgSO 4, and concentrated in vacuo. Purification of the residue via flash column chromatography on silica gel (MeOH/CH 2 Cl 2 = 1 : 20) afforded 5.2 mg (34%) of ficusnotin B (2) as colorless oil, and the NMR spectra were consistent with the previously reported data [1] . Rf: 0. To a solution of ketone 1 (11.5 mg, 0.033 mmol) in anhydrous EtOH (0.5 mL) was added sodium borohydride (1.6 mg, 0.043 mmol) at ambient temperature. After being stirred at same temperature for 30 min, the reaction mixture was concentrated, and the residue was diluted with CH 2 Cl 2 and water. The organic layer was washed with 1N HCl solution and brine, dried over MgSO 4, and concentrated in vacuo. Purification of the residue via flash column chromatography on silica gel (EtOAc/nhexane = 1 : 3) afforded 10.5 mg (92%) of ficusnotin C (3) as a colorless oil, and the NMR spectra data were consistent with the previously reported data [1] .
Rf: 0.4 (EtOAc/n-hexane = 1 : 1). 1 
Ficusnotin F (4):
To a solution of ketone 1 (30 mg, 0.087 mmol) and NH 4 OAc (47 mg, 0.61 mmol) in anhydrous MeOH (1.5 mL) was added NaBH 3 CN (7.7 mg, 0.12 mmol) at ambient temperature.
After 18 h, the reaction mixture was quenched with 10% aq. NaOH solution, and diluted with EtOAc. The organic layer was washed with water and brine, dried over MgSO 4, and concentrated in vacuo. Then, resulting amine 9 was dissolved in ethyl formate without further purification. After being refluxed for 10 h, the reaction mixture was concentrated, and the residue was purified by flash column chromatography on silica gel (EtOAc/n-hexane = 1: 1 ~ 3 : 1) to give 25.4 mg (78%) of ficusnotin F (4) as a colorless oil. The NMR spectra data were consistent with the previously reported data [1] .
Rf: 0.2 (EtOAc/n-hexane= 3 : 1). 1 
